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currently used assume that the electrical conductivity of individual parts of a structure is 23 isotropic, although some traces of anisotropy in data responses can be recognized. In 24 this paper we investigate the imprints of anisotropic media responses in dimensionality 25 analysis using rotational invariants of the magnetotelluric tensor. We show results for 26 responses generated from 2D synthetic anisotropic models and for field data that have 27 been interpreted as showing the effects of electrical anisotropy in parts of the subsurface 28 structure. As a result of this study we extend the WAL dimensionality criteria to include 29 extra conditions that allow anisotropic media to be distinguished from 2D isotropic 30 ones. The new conditions require the analysis of the strike directions obtained and take 31 into account the overall behavior of different sites in a survey. 
Introduction

34
Electrical anisotropy in the Earth, caused by electrical conductivity varying with 35 orientation, is a property that is increasingly being taken into account in the 36 interpretation of magnetotelluric data. Electrical anisotropy in the crust can be caused 37 by preferred orientations of fluids, sulfides or fractures (Wannamaker, 2005) , whereas 38 in the upper mantle, it is linked to the splitting of seismic SKS waves (Eaton and Jones, 39 2006), and is explained by either hydrogen diffusivity in olivine crystals (Wannamaker, To date there have been no studies specifically discussing the effects of anisotropy on 55 rotational invariants or its complete dimensionality characterization. The goal of this 56 paper is to identify electrical anisotropy using dimensionality analysis based on the 57 rotational invariants of the magnetotelluric tensor. Data were generated from various 58 A c c e p t e d M a n u s c r i p t 4 synthetic models with electrical anisotropy using the 2D code of Pek and Verner (1997) . 59 The results from a set of field data that has been interpreted as exhibiting the effects of 60 anisotropic Earth structure (from the COPROD dataset) are also discussed. In the magnetotelluric (MT) method (e.g. Vozoff, 1991; Simpson and Bahr, 2005) , 66 dimensionality analysis is a common procedure for determining, prior to modeling, 67 whether the measured data or computed responses (impedance tensor, Z; tipper, T; 68 apparent resistivities, ρ ij ; and phases, φ ij ) at a given frequency (ω) correspond to 1D, 2D 69 or 3D geoelectrical structures. It also allows identification and quantification of 70 distortions (Kaufman, 1988; Groom and Bailey, 1989; Smith, 1995) by the vertical component of the electric and magnetic fields (Negi and Saraf, 1989) . angles has been considered (see Table 2 ). The responses for each model were computed 209 at T = 1 s, 3.2 s, 10 s, 32 s, 100 s and 320 s. For the isotropic model, 3a, the dimensionality is 1D at sites located outside and far 324 from the dyke (Figure 6a ). Inside and surrounding the dyke, the dimensionality is 2D (0º 325 strike), except at the first periods for the sites located at the centre of the dyke for which 326 the dimensionality is 1D. At these periods these sites are too far from, and hence not 327 affected by, the dyke boundaries. shortest periods at the central part, for which with the dimensionality is 2D with a strike 334 of 30º. In these 2D cases, the strike direction is coincident with the anisotropy angle α S . 335 However, the direction given by  3D/2D has a different value (60º) from that of  2D (30º), 336 in contrast to what was observed for the anisotropic half-space models (models 1b and 337 1c), and the distortion parameters are not negligible (φ t = 2º and φ e = -14º). This set explores phase splits in responses from anisotropic structures, and the 373 identification of anisotropy using phase information (in particular, the phase tensor). In this final section we refer to one case of field data that has been associated with 424 anisotropy. This is the well known COPROD2 dataset, from southern Saskatchewan and anisotropy rather than to the structural direction. 
If the tensor corresponds to a 2D structure, the strike direction (θ 2D ) can be computed 539 from using either the real or the imaginary parts of 2  and 3  , which lead to the same 
where C is a constant, Table 2 . Martí et al. Table 2 
